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DETAILED ACTION 
Claim Rejections - 35 USC §112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject mat ter which the applicant regards as his invention. 

Claims 8 and 20 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claims 8 and 20 are indefinite due to applicants failing to claim what has a higher 
sintering aid content than said ceramic coarse particles. Appropriate correction is 
required. 

For the purpose of applying prior art to claims 8 and 20, the examiner 
interprets the claim to read that the sintering aid content is higher in the bonding 
material with ceramic fine particles than the ceramic coarse particles. 

Claim Rejections • 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 
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Claims 1, 3-4, 7-12 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Takahashi et. al (US Patent No. 6341701). 

Takahashi et. al. teach a ceramic porous membrane comprised of ceramic 
particles and ceramic sol particles (abstract) that can be used as a filter (Pg. 1 , Col. 1 , 
Par. 4). The ceramic sol particles are used as a binder for the ceramic particles to hold 
the particles together (Pg. 1 , Col. 1 , Par. 1 ) and are sintered to the said ceramic 
particles to form neck between particles (Pg. 1 , Col. 1 , Par. 4). The said ceramic sol 
particles have an average particle size from 5nm to 100nm while the ceramic particles 
have a particle size in between 100nm to 1000 nm (Pg. 2, Col. 1, Par. 8-9). This 
teaching is equivalent to the applicants' claim 1 and 12. Takahashi et. al. also 
disclose that if the ceramic sol particles have an average particle diameter of more than 
100nm that the binding force (since the particles form the bonding layer) of the particles 
themselves is weak (also considered brittle) and the ceramic sol particles cannot 
strongly bind the ceramic particles (Pg. 2, Col. 1 , Par. 9). This teaching is equivalent to 
the applicants' claim 3 and 4 since the ceramic sol particles are smaller than the said 
ceramic particles, the ceramic sol particles form the bonding layer/and if the ceramic 
sol particles are to large the ceramic sol particles are weak (brittle) and do not have 
enough strength to bind the stronger ceramic particles. 

The said ceramic particles in this reference can be chosen from a group 
consisting of Si0 2 , Ti0 2 , Zr0 2 , AI 2 0 3 Si0 2 , MgOAI 2 0 3 and mixtures thereof (Pg. 2, Col. 
1 , Par. 8) while the ceramic sol particles are chosen from a group consisting of Si0 2 , 
ZrQ 2 , AI 2 Q 3 SiQ 2 , MgO AI 2 Q 3 and mixtures thereof (Pg. 2, Col. 2, Par. 2). The 
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compounds used for the ceramic sol particles (bonding layer) selected from these 
groups contain the applicants' said sintering aids aluminum and oxide in claim 7. In 
example 3 of Takahashi et. al.'s disclosure, they explain the use of mullite (AI 2 0 3 Si02) 
as the ceramic sol liquid and Si0 2 as the ceramic particle group to prepare the ceramic 
porous body (Pg. 4, Col. 1 , Par. 6-7). This example is equivalent to applicants' claim 8 
due to a higher content of aluminum and oxide being present in the ceramic sol liquid 
than the oxide aid in the said ceramic particle group. 

Takahashi et. al. also teach that the ceramic particles and ceramic sol particles 
mentioned above cannot form the said ceramic porous body unless the particles are 
sintered at a high enough temperature. They also disclose that since sintering at high 
temperatures involve disadvantages that electric charges are high and a setter of 
refractory material must be used, they recommend the use of silicon carbide to sinter 
the ceramic particles and ceramic sol particles together (Pg. 1 , Col. 1 , Par. 6) which is 
what applicants claim in claim 9 of their disclosure. 

While the ceramic sol particles (5nm-100nm) are smaller than the ceramic 
particles (100nm-1000nm) used in this reference the ceramic sol particles also only 
occur at 1 to 30% by weight of the ceramic particles (Pg. 2, Col. 2, Par. 3). Using these 
values, if a ceramic sol particle has an average size of 5nm, a ceramic particle has an 
average size of 100nm, the ceramic sol particle occurs at 20% by weight and ceramic 
particles occur at 80% by weight, then the ratios would be 20:1 in average ceramic 
particle size to ceramic sol particle and 4:1 in weight percent of ceramic particles to 
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ceramic sol particles. These said ratios would fall within the applicants' ranges in claims 
1 0 and 1 1 of their disclosure. 

2. Claims 1-2, 4-9, 11-12 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Waku et. al. (US Patent No 598141 5). 

Waku et. al. teach a ceramic composite material consisting of two or more crystal 
phases of different components (abstract). The said ceramic material is to be made to 
have high mechanic strength and excellent thermal stability in high temperature settings 
for using as a filter, etc (Pg. 1, Col. 1 Par. 1) for filtering high temperature gases (Pg. 2, 
Col. 1, Par. 2). Waku et. al. disclose that silicon carbide has been known to develop 
said ceramic materials (Pg. 1 . Col. 1 , Par. 2) and that powder sintering methods are the 
most popular when producing the said ceramic materials (Pg. 1, Col. 2, Par. 3). The 
composite ceramic material that the reference claims as one embodiment of their 
invention is a material comprised of a single crystal/polycrystal phase (Pg. 1, Col. 2, 
Par. 4). One process that this reference discloses for making the said composition is the 
process comprising of forming a ceramic powder with an inorganic binder, where the 
particle size distribution is controlled (Pg. 2, Col. 1 , Par. 2). Waku et. al. also teach that 
using conventional sintered silicon methods lead to coarse plate crystals with less 
bonding between the crystals leading to low mechanic strength an making the bonding 
material weak (Pg. 2, Col. 1, Par. 5). This reference also discloses that the ceramic 
material used consists of at least one crystal phase having pore (Pg. 3, Col. 1 , Par. 9) 
and that two ceramic powders are mixed in such a ratio to form a ceramic composite 
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material having a desired composition and then wet mixing occurs (bond material) with 
alcohol (Pg. 3, Col. 2, Par. 1 ). 

In example 2 of the reference's disclosure an alpha-dialuminum trioxide is mixed 
with a Gd 2 AI0 3 powder in a mol % ratio of 78.0/22.0. This ratio falls within the 
applicants' weight ratio in claim 1 1 . Upon mixing, wet ball milling occurred in ethanol 
(bonding material mixed with powder) wherein this would be equivalent to applicants' 
claim 3 that the bonding layer was formed with the powder to form a slurry. This slurry 
was then sintered and then cooled 

at a rate of 100 degrees. Waku et. al. teach that the solidified body that was formed 
was a ceramic composite material consisting of two phases of an alpha dialuminum 
trioxide single crystal and a Gd 2 AI0 3 polycrystal (Pg. 5, Col 1, Par. 11 and Pg. 5, Col. 2, 
Par. 6). 

3. Claims 1 ,3, 7, and 1 0-1 2 are rejected under 35 U.S.C. 1 02(b) as being 
anticipated by Maebashi (US Patent No. 5098571) 

Maebashi teaches a process for manufacturing a ceramic filter wherein the said 
filter is produced by preparing an aggregate comprising alumina coarse particles and a 
sintering aid comprising alumina-zirconia (abstract). The following illustration from the 
reference's disclosure shows the porous (plurality of tiny holes shown in the illustration, 
applicants' claim 12) ceramic sintered body that produces the said filter. 
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FIG. 2 




In this figure, the alumina coarse.particles (4) are bonded together by the alumina- 
zirconia sintering aid (5) which form the bonding material between the ceramic coarse 
particles. The said alumina coarse particles have an average particle diameter of 20- 
100 urn and the said alumina-zirconia mixed particle-sintering aid has an average 
particle diameter of 0.1 to 0.3 urn (Pg. 1, Col. 2, Par. 13-14). This illustrates one being 
the alumina-zirconia mixed particles being smaller than the coarse particles and this 
teaching is equivalent to the applicants' claims 1, 3, 7, and 12. Using these values, if the 
alumina particle had a size of 20 urn and the sintering aid had a size of 0.1 urn, the ratio 
would be 200:1 which is equivalent to the applicants' claim 10. Furthermore, Maebashi 
discloses that the alumina particles and the alumina-zirconia mixed particles are 
blended in a proportion of 5-1 weight ratio and this ratio falls within the limits of the 
applicants' claim 11. 
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Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1-12 are rejected under 35 U.S.C. 103(a) as being obvious over Waku et. 
al. (US Patent No 5981415) in view of Takahashi et. al (US Patent No. 6341701). 

Waku et. al. teach a ceramic composite material consisting of two or more crystal 
phases of different components (abstract) wherein the said ceramic material is to be 
made to have high mechanic strength and excellent thermal stability in high temperature 
settings for using as a filter, etc (Pg. 1 , Col. 1 Par. 1 ) for filtering high temperature gases 
(Pg. 2, Col. 1, Par. 2) as mentioned above. 

While Waku et. al. discloses a ceramic sintered body that can be used as a filter 
comprised of coarse particles (single crystal dialuminum trioxide), fine ceramic particles 
(Gd 2 AI0 3 ) polycrystal that contain an aluminum sintering agent and a grain boundary 
between the crystals), a binder where the binder is sometimes weak (brittle), and the 
particles being in the correct weight ratio , they are silent with regard to the dialuminum 
trioxide particles being larger than Gd 2 AI0 3 particles at the correct size ratio. 

Takahashi et. al. teach a ceramic porous membrane comprised of ceramic 
particles and ceramic sol particles being in the correct size and weight ratios, containing 
a sintering agent and formed from silicon carbide as mentioned above, but they are 
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silent with regard to the ceramic particles being a single crystal structure and the 
bonding material of ceramic sol particles being a polycrystalline structure wherein after 
sintering, the grain boundaries remain. 

Since both Waku et. al. and Takahashi et. al. teach a ceramic porous body that is 
comprised of ceramic coarse and ceramic fine particles in the correct weight ratio and 
formed by silicon carbide with a sintering agent being present and since Waku et. al. 
teach the different crystals formed with a grain bondary remaining following sintering, it 
would have been obvious to one having ordinary skill in the art at the time the invention 
was made to modify Waku et. al.'s teaching by forming the ceramic porous body with 
ceramic fine particles being smaller than coarse particles at the correct ratio (claims 3 
and 10) which was taught by Takahashi et. al. 

6. Claims 13-24 are rejected under 35 U.S.C. 103(a) as being obvious over Waku 
et. al. (US Patent No 5981415) in view of Takahashi et. al (US Patent No. 6341701), 
Maebashi (US Patent No. 5098571 ), and Larsen et. al (Patent No. 5716559). 

Waku et. al. as discussed above, teach that the ceramic body can be used as a 
filter, etc (Pg. 1, Col. 1 Par. 1) for filtering high temperature gases and Takahashi et. al. 
as discussed above teach that the ceramic body can also be used as a filter (Pg. 1 , Col. 
1 , Par. Par. 2). While both references teach a ceramic body used for a filter they are 
silent with regard to the filter being of a honeycomb structure and either end of the 
honeycomb cells are plugged. 
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Maebashi teaches a process for manufacturing a ceramic filter wherein the said 
filter is produced by preparing an aggregate comprising alumina coarse particles and a 
sintering aid comprising alumina-zirconia as described above. The ceramic filter 
comprised of this material with the above mentioned characteristics is a honeycomb like 
structure comprising a pillar-shaped porous member illustrated below. 



This illustration shows the filter (21 ) comprised of a support (22) made of the ceramic 
particles provided with a number of through-holes (22a) in its longitude direction (Pg. 2, 
Col. 1, Par. 6). The examiner interprets the cells (22a) to be a gas passageway since 
gas can be considered air passing in and out of said cells. While he teaches a 
honeycomb structure ceramic filter (using the particle materials as described above) 
comprised of a pillar-shaped porous ceramic material and containing a plurality of cells, 
he is silent with regard to one end portion of said cells being plugged, the particles 



FIG. 3 
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comprising the said filter being of a single crystal structure for the alumina coarse 
particles, a polycrystalline structure for the alumina-zirconia where the grain boundary 
remains after sintering, a sintering agent being in higher content in the said bonding 
material than the main particles, and the bonding material and the main particles being 
formed by silicon carbide. 

Larsen et. al. teach a ceramic filter comprised of a ceramic filter green body 
(sintered body) that filters particulates from hot gases (abstract). The said filter is made 
by filling a mold with a slurry, which contains inorganic colloidal sol as a binder and 
inorganic particles. The green body is then frozen in the mold and once frozen it is 
removed to be warmed, air dried and then undergo a final firing step (Pg. 1, Col. 2, Par.) 
The following is an illustration of the reference's invention. 



This figure shows the ceramic filter after the removal from the mold which is regarded 
as the reference's invention that has a honeycomb structure comprised of a plurality of 
pillar-shaped porous members. The said honeycomb structure filter contains a plurality 
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of open cells that allow gas to flow through in a longitudinal direction to said cell walls. 
Larsen et. al. disclose that an array of parallel rows of channels (pillar-shaped porous 
members comprising cell pathways) is present that are open at one end and closed at 
the other end (Pg. 1, Col. 2, Par. 3). 

Larsen et. al. also teach that the slurry that forms the green body mold can be 
made with inorganic particles chosen from the group consisting of alumina, mullite, 
cordierite, silicon carbide (applicants' claim 21), silica, silicon nitride, aluminum nitride, 
magnesia, aluminum-magnesia spinel, aluminum titanate, zircon, and zircon clays (Pg. 
2, Col. 1 , Par 2) and that the inorganic particle sol being preferably a silica sol but can 
be any inorganic sol (Pg. 2, Col. 1, Par. 4). While Larsen et. al. teach a ceramic 
honeycomb filter with one end closed made from a sintered porous body of inorganic 
particles and inorganic particle sol, they are silent with regard to the inorganic particles 
in the inorganic particle sol being smaller than the main inorganic particles, the two sets 
of particles being in either a single or polycrystalline structure, a sintering aid being 
present and in higher content within the bonding layer than the other particles, and the 
ratios of the different sizes and weights of the particles. 

Since Maebashi and Larsen et. al. both teach a filter formed by a ceramic porous 
body, it would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify Maebashi's teaching by including that one end of cells 
are plugged, which is taught by Larsen et. al., since Maebashi's teaching included that 
the fine particles were smaller than the main particles. It then would have been further 
obvious to one having ordinary skill in the art at the time the invention was made to 
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then combine this modified filter with the modified ceramic body of Waku et. al.'s 
disclosure as mentioned above, which has the applicants 1 desired characteristics. The 
combination of the modified filter comprised of the modified ceramic body would be 
equivalent to applicants' claims 13-24. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Lauren E.T. Robinson whose telephone number is (571) 
270-3474. The examiner can normally be reached on Mon. through Fri. 7:30 to 5:00 
EST (First Fri Off). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, D. Lawrence Tarazano can be reached on (571) 272-1515. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Lauren E.T. Robinson 

Examiner 

Art Unit 1709 
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